Abstract：According to the different installation place of linear array camera component, the material property and mesh are set for the profiles which are fixed with camera by ANSYS Workbench. In the gravity of relevant parts, do the finite element simulation of deformation. According to the flexural deformation abstained by finite element analysis, use trimming device to adjust, So that the camera CCD plane and the table surface can maintain a certain degree of parallel, to ensure that the images captured by the linear array camera is not distorted, to improve the image quality and reduce the error of the measurement system.
Introduction
Due to the rapid development of optical, electronics, precision machinery and computer control technology, visual inspection gradually develops into a modern integrated science and technology, and with its high speed, high precision and non-contact advantages, has been applied increasingly widely in the field of much industrial detection [1, 2] . Line array camera is selected in visual detecting experimental device in this paper to acquire image acquisition. There is a necessary condition when the linear array camera acquire accurate images, first, the motion plane of the measured work piece and camera lens plane must be maintained a certain parallelism, i.e., the camera must be vertical with the table surface, so that it can guarantee the collected image without distortion [3, 4] . Therefore it is necessary that the profile frame which is fixed camera components should be done the finite element analysis of flexural distortion, to test the rationality of design, and to ensure the accuracy of the light mechanical and electrical integration detection system.
Imaging system structure
Imaging system design diagram of visual detecting experimental device is shown as Figure 1 . CAD model of device components is established by ProE, as Figure 2 shows. Vertical 30 x 60 profiles is 600mm long, lateral 40 x 40 profiles is 310mm long. Firstly, some parts which have less impact of deformation on detection apparatus are simplified, and then the model is imported into ANSYS. Adding remote force to replace the impact produced by the camera components force on the lateral profile in the process of analysis, analyze the flexural deformation condition under the gravity and remote force of the related parts [5] .
Camera bracket finite element model
The three parts of the camera bracket are using two kinds of materials, profiles are made of aluminum alloy, the density is Comparison the two groups of the solution, if the results are basically consistent, then choose the last unit size in order to improve the computing speed. If the result of two sets is larger, then on the second unit size shrink again, mesh again and gat the solution by comparison [6, 7] .This paper finally determines that the unit size is 5mm, and gets 92662 elements, 492877 nodes. Mesh diagram is shown in figure 3. From the data in Table 1 , it is concluded that when the vertical height of transverse sectional is unchanged, with the increase of projection amount of the distance from camera to vertical profile. The maximum deflection of transverse section deformation is in rapid increase. When the projection amount of the distance from camera to vertical profile is not changed, with the increase of the transverse section height, Maximum deformation quantity of transverse sectional also increases quickly. The maximum can reach 0.13751mm. General trend of transverse sectional deformation is as shown in figure 4 . Table 1 Considering the light source installation space, camera work distance and deflection of the place transverse profiles connecting the camera, get the best installation location of camera in the space: the vertical height of transverse profile is 400mm, the distance between camera components and vertical profile is 200mm. at this position, in order to obtain the deflection at any point, use the polyfit function of Matlab to realize the least squares curve fitting for the deflection of transverse profile [8] . The fitting curve is as shown in figure 5 , the position of remote stress is shown as figure  6 , and deflection deformation of transverse profile is shown in figure7. Shown as Figure 7 , when the camera is installed at this position, the profile deflection deformation is 0.061347mm, but the accuracy of the main body of the device is 0.01mm, so the position state of the camera must be fine tuning, otherwise it will seriously affect the quality of image, cause the image distortion and inaccurate results. Therefore, according to the amount of deformation, adjust the camera position in space with the fine-tuning device installed, making the camera mirror and the work surface maintain a certain degree of parallelism, and reducing the measuring error.
Conclusion
According to the flexural deformation of the finite element analysis, use vernier device to adjust, so that the linear array camera CCD plane and the table surface can maintain a certain parallelism, and ensure the linear array camera capture the image of high quality. It provides a good hardware foundation for reducing the measurement error of the system.
